
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0031004 A1 

Kim et al. 

US 20010031004A1 

(43) Pub. Date: Oct. 18, 2001 

(54) 

(76) 

(21) 

(22) 

(30) 

Feb. 22, 2000 

METHOD AND APPARATUS FOR UPDATING 
MOTION VECTOR MEMORIES 

Inventors: Kyeong Joong Kim, Seoul (KR); Hyun 
S00 Kang, Seoul (KR); Jae Won 
Chung, Seoul (KR) 

Correspondence Address: 
MERCHANT & GOULD PC 
P.O. BOX 2903 
MINNEAPOLIS, MN 55402-0903 (US) 

Appl. No.: 09/789,231 

Filed: Feb. 20, 2001 

Foreign Application Priority Data 

(KR) ....................................... .. 2000-8512 

72 

LEFT MOTION 
r VECTOR 

MEMORY 

MOTION VECTOR 

PREDICTED MOTION 
VECTOR DETECTOR 

Publication Classi?cation 

(51) Int. Cl? ..................................................... ..H04N 7/12 
(52) Us. 01. ............. .. 375/240.16; 348/699; 375/240.24 

(57) ABSTRACT 

A method and apparatus for updating motion vector memo 
ries used for prediction of motion vectors in a video com 
pression coding/decoding method and system. For a frame 
composed of N macroblocks in the horizontal direction, only 
(2N+1) motion vector memories are used to store all motion 
vectors necessary to motion Prediction, and only three 
memories per macroblock are used to update motion vec 
tors, thereby reducing the siZe of a circuitry, the amount of 
computation and the amount of poWer consumed. 
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METHOD AND APPARATUS FOR UPDATING 
MOTION VECTOR MEMORIES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates in general to the 
updating of motion vector memories used for prediction of 
motion vectors in a video compression coding/decoding 
method and system, and more particularly to a method and 
apparatus for updating motion vector memories Wherein, for 
a frame composed of N macroblocks in the horiZontal 
direction, only (2N+1) motion vector memories are used to 
store all motion vectors necessary to motion prediction, and 
only three memories per macroblock are used to update 
motion vectors, thereby reducing the siZe of a circuitry, the 
amount of computation and the amount of poWer consumed. 

[0003] 2. Description of the Prior Art 

[0004] Generally, video signal compression coding and 
decoding can desirably reduce the capacity of a memory 
necessary for storing video information as Well as enable the 
transmission of the video information over a loW-rate chan 
nel. In this regard, such compression coding and decoding 
techniques occupy a very important part of the multimedia 
industry requiring a variety of video applications such as 
video storage, video transmission, etc. On the other hand, 
the standardiZation of such information compression tech 
niques has been required for the enlargement of the multi 
media industry and the compatibility of information. In 
order to meet this requirement, video standards have been 
proposed up to the present on the basis of a variety of 
applications. For example, representative video coding/de 
coding standards may be H.261 of ITU-T (International 
Telecommunication Union—Telecommunication Standard 
iZation Sector) for transmitting video information for a video 
phone, video conferencing and the like via an ISDN (Inte 
grated Service Digital Network), H.263 of ITU-T for trans 
mitting video information via a PSTN (Public SWitched 
Telephone Network), MPEG-1 of ISO/IEC JTC1/SC29/ 
WG11 (International Standardization Organization/Interna 
tional Electrotechnical Commission Joint Technical Com 
mittee 1/Sub Committee 29/Working Group 11) MPEG 
(Moving Picture Experts Group) for storage of video in 
DSM (Digital Storage Media), and MPEG-2 for high de? 
nition digital broadcasting such as an EDTV (Enhanced 
Digital Television), HDTV (High De?nition Television) and 
the like. A representative standard of still image signal 
compression coding techniques may be, for example, JPEG 
(Joint Photographic Coding Experts Group) of ISO/IEC 
JTC1/SC29/WG1. 

[0005] FIG. 1 is a block diagram schematically shoWing 
the construction of a conventional digital video compression 
coding system. For ef?cient video compression coding, there 
is generally used a method for estimating a motion vector by 
referencing a reference frame for the coding of a current 
frame, performing a motion compensation prediction opera 
tion using the estimated motion vector and coding the 
resulting prediction error. With reference to FIG. 1, the 
conventional video compression coding system comprises a 
transform unit 11 for performing a transform operation for a 
frame difference betWeen an input current frame and a 
motion compensation prediction frame obtained by a motion 
compensation predictor 61, a quantiZer 31 for quantiZing 
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transform coefficients from the transform unit 11 for data 
compression, a variable length coder 41 for performing a 
variable length coding (VLC) operation for the transform 
coef?cients quantiZed by the quantiZer 31, a dequantiZer 51 
and an inverse transform unit 21. In this coding system, the 
frame difference is reconstructed by the dequantiZer 51 and 
inverse transform unit 21 and applied to the motion com 
pensation predictor 61 so that it can be used to obtain a 
prediction frame related to the next frame. The motion 
compensation predictor 61 performs a motion vector esti 
mation operation using the input current frame and the 
reference frame and ?nds the prediction frame using an 
estimated motion vector. The motion vector estimated by the 
motion compensation predictor 61 is transferred to the 
variable length coder 41, Which then variable length codes 
and transmits it together With the transform coefficients 
quantiZed by the quantiZer 31. An image information bit 
stream output from the variable length coder 41 is transmit 
ted to a receiver or a multiplexer for its multiplexing With 
other signals. 

[0006] FIG. 2 is a block diagram schematically shoWing 
the construction of a conventional digital video compression 
decoding system. As shoWn in this draWing, a variable 
length decoder 42 performs a variable length decoding 
(VLD) operation for the transform coefficients and motion 
vector bit stream transmitted from the video compression 
coding system. The transform coef?cients variable length 
decoded by the variable length decoder 42 are reconstructed 
by a dequantiZer 22 and inverse transform unit 52 and 
applied to a motion compensation predictor 62. Also, the 
motion vector information variable length decoded by the 
variable length decoder 42 is applied directly to the motion 
compensation predictor 62 for use in motion compensation 
prediction. In other Words, the digital video compression 
decoding system is adapted to receive information transmit 
ted from the coding system and reconstruct the original 
frame on the basis of the received information. In order to 
reconstruct the same frame as that in the coding system, the 
decoding system must decode a received motion vector and 
perform a motion compensation prediction for the decoded 
motion vector. 

[0007] In a general video coding method and system, 
motion prediction and compensation operations are not 
performed on a frame basis, but in the unit of a predeter 
mined number of picture elements or pixels (M pixels in the 
horiZontal direction and N pixels in the vertical direction, 
typically indicated by M><N pixels) . This group of pixels is 
typically called a macroblock. It is generally prescribed that 
the macroblock be siZed With 16 pixels in the horiZontal 
direction and 16 pixels in the vertical direction (referred to 
hereinafter as “16><16”) . In the present invention, although 
the siZe of the macroblock is not limited to a speci?c value, 
it Will be described as 16><16 as an example for the conve 
nience of description. A motion vector is tWo-dimensional 
information indicative of the quantity of motion of an object 
in the previous and current frames on an X-Y coordinate 
plane. Namely, the motion vector consists of a transversal 
motion value and a longitudinal motion value. 

[0008] On the other hand, the motion prediction and 
compensation operations are performed on a macroblock 
basis. Namely, pixels in one macroblock are compensation 
predicted using the same motion vector. In this regard, one 
motion vector is transmitted for the compensation prediction 
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of each macroblock. However, there has recently been a 
need for video coding transmission at a very loW bit-rate, 
resulting in studies of methods for effectively coding videos 
of loW resolution. Representative methods are to estimate a 
motion vector on a smaller pixel group basis instead of the 
assumption that pixels in one macroblock have the same 
motion. For the latest very loW bit-rate video coding stan 
dard, or H.263 of ITU-T, one macroblock is partitioned into 
four blocks of the same siZe, and the motion estimation and 
prediction operations are performed for each of the parti 
tioned blocks together With the existing method for com 
pensating for each macroblock on the basis of one motion 
vector. In the present invention, a macroblock mode Where 
one motion vector per macroblock is transmitted Will be 
referred to hereinafter as a 16x16 mode, and a macroblock 
mode Where four motion vectors per macroblock are trans 
mitted Will be referred to hereinafter as an 8x8 mode. 

[0009] As stated previously, a motion vector obtained by 
the motion compensation predictor is variable length coded 
by the variable length coder. The variable length coder 
represents a value With a higher generation frequency as a 
shorter code and a value With a loWer generation frequency 
as a longer code, respectively. A motion vector has a close 
correlation With the surrounding blocks or macroblocks 
because of image characteristics. Accordingly, the coding 
ef?ciency can be increased by variable length coding a 
difference vector betWeen a current motion vector and a 
motion vector predicted using motion vectors of the sur 
rounding blocks or macroblocks, rather than directly vari 
able length coding the current motion vector. The reason is 
that the difference vector is 0 or a value approximating 0 at 
a signi?cantly high frequency. 

[0010] FIG. 3 is a vieW shoWing the position of a mac 
roblock to be currently coded and the positions of the 
surrounding macroblocks used for the prediction of a motion 
vector of the macroblock to be currently coded. Generally, 
a predicted motion vector can be determined using adjacent 
motion vectors in the folloWing manner. That is, the pre 
dicted motion vector is determined as the median value of 
motion vectors of three macroblocks, or the left macroblock 
MB_A, the upper macroblock MB_B and the upper right 
macroblock MB_C, around a macroblock (MB_X) to be 
currently coded. A difference vector betWeen the determined 
predicted motion vector and the current motion vector is 
obtained and then variable length coded. This method is 
typically used in ITU-T H.263 and ISO/IEC MPEG-4. 

[0011] FIG. 3 illustrates motion vectors of the left, upper 
and upper right blocks or macroblocks around a macroblock 
to be currently coded, When the current macroblock is in the 
16x16 mode. In this draWing, MVa can be interpreted to be 
of tWo types. It represents a motion vector of the left 
macroblock if the left macroblock is in the 16x16 mode, and 
a motion vector of an upper right block of the left macrob 
lock if the left macroblock is in the 8x8 mode. Similarly, 
MVb represents a motion vector of the upper macroblock if 
the upper macroblock is in the 16x16 mode, and a motion 
vector of a loWer left block of the upper macroblock if the 
upper macroblock is in the 8x8 mode. Similarly, MVc 
represents a motion vector of the upper right macroblock if 
the upper right macroblock is in the 16x16 mode, and a 
motion vector of a loWer left block of the upper right 
macroblock if the upper right macroblock is in the 8x8 
mode. 
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[0012] FIGS. 4a to 4d are vieWs illustrating the motion 
vectors MVa, MVb and MVc When the current macroblock 
in FIG. 3 is in the 8x8 mode. FIG. 4a illustrates the motion 
vectors MVa, MVb and MVc When a block to be currently 
coded is an upper left block of the current macroblock, FIG. 
4b illustrates the motion vectors MVa, MVb and MVc When 
the block to be currently coded is an upper right block of the 
current macroblock, FIG. 4c illustrates the motion vectors 
MVa, MVb and MVc When the block to be currently coded 
is a loWer left block of the current macroblock, and FIG. 4a' 
illustrates the motion vectors MVa, MVb and MVc When the 
block to be currently coded is a loWer right block of the 
current macroblock. The point of difference of the 8x8 
macroblock mode from the 16x16 macroblock mode in FIG. 
3 is that the motion vectors MVa, MVb and MVc are de?ned 
differently according to the position of the block (not a 
macroblock) to be currently coded and even the motion 
vector of the macroblock to be currently coded is used. 
Similarly to FIG. 3, in the case Where the block to be 
currently coded is an upper left block of the current mac 
roblock, the motion vector MVa represents a motion vector 
of the left macroblock if the left macroblock is in the 16x16 
mode, and a motion vector of an upper right block of the left 
macroblock if the left macroblock is in the 8x8 mode. 

[0013] The main object of the motion vector prediction is 
to ef?ciently code a current motion vector using a similarity 
among motion vectors of adjacent macroblocks or blocks. 
HoWever, additional memories must be provided to refer 
ence motion vectors of the surrounding macroblocks or 
blocks. Further, complex processes are required to update 
and reference the memories. As a result, provided that the 
motion estimator and motion compensator are implemented 
into hardWare modules or ASICs (Application Speci?c Inte 
grated Circuits) using the memories, the complexity and 
poWer consumption Will be increased. Furthermore, in con 
ventional techniques, for the updating of motion vector 
memories, motion vectors of all macroblocks of one frame 
are individually stored or all motion vectors of one slice 
(corresponding to a roW of one macroblock) are stored at a 
time, thereby increasing the amount of computation in terms 
of softWare and the siZe and complexity of a circuitry and the 
amount of poWer consumed in terms of hardWare. 

SUMMARY OF THE INVENTION 

[0014] Therefore, the present invention has been made in 
vieW of the above problems, and it is an object of the present 
invention to provide a method and apparatus for updating 
motion vector memories Wherein motion vectors to be 
referenced in upper blocks are stored in memories on a 
column basis and updated on a roW basis, and a motion 
vector to be referenced in a left block is stored in a separate 
memory and updated on a macroblock basis, thereby reduc 
ing the amount of memory use and making the storage and 
referencing processes simple, resulting in a reduction in 
poWer consumption. 

[0015] It is another object of the present invention to 
provide a method and apparatus for ef?ciently performing a 
motion vector prediction operation of a motion compensa 
tion process of a video coding/decoding method and system. 

[0016] In accordance With one aspect of the present inven 
tion, the above and other objects can be accomplished by the 
provision of a method for updating motion vector memories 
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for prediction of motion vectors, comprising the steps of a) 
storing a motion vector of an upper right block in a current 
macroblock in a left motion vector memory; and b) storing 
motion vectors of a loWer left block and loWer right block in 
the current macroblock in an upper motion vector memory. 

[0017] In accordance With another aspect of the present 
invention, there is provided a motion vector memory updat 
ing apparatus comprising a left motion vector memory for 
storing a motion vector of an upper right block in a current 
macroblock; and an upper motion vector memory for storing 
motion vectors of a loWer left block and loWer right block in 
the current macroblock. 

[0018] In accordance With a further aspect of the present 
invention, there is provided a method for predicting motion 
vectors for digital video decoding, comprising the steps of a) 
determining Whether a current macroblock has been motion 
prediction-coded; b) determining Whether the current mac 
roblock is in an 8x8 mode if it is determined at the step a) 
that the current macroblock has been motion prediction 
coded; c) receiving four motion vector differences if it is 
determined at the step b) that the current macroblock is in 
the 8x8 mode; d) predicting a motion vector of an upper left 
block of the current macroblock and obtaining an actual 
motion vector of the upper left block on the basis of the 
predicted motion vector and a corresponding one of the four 
motion vector differences; e) predicting a motion vector of 
an upper right block of the current macroblock and obtaining 
an actual motion vector of the upper right block on the basis 
of the predicted motion vector and a corresponding one of 
the four motion vector differences; f) predicting a motion 
vector of a loWer left block of the current macroblock and 
obtaining an actual motion vector of the loWer left block on 
the basis of the predicted motion vector and a corresponding 
one of the four motion vector differences; g) predicting a 
motion vector of a loWer right block of the current macrob 
lock and obtaining an actual motion vector of the loWer right 
block on the basis of the predicted motion vector and a 
corresponding one of the four motion vector differences; and 
h) storing the obtained motion vectors of the upper right 
block, loWer left block and loWer right block in a left motion 
vector memory, upper left motion vector memory and upper 
right motion vector memory, respectively. 

[0019] In accordance With another aspect of the present 
invention, there is provided a method for predicting motion 
vectors for digital video coding, comprising the steps of a) 
determining Whether a current macroblock has been motion 
prediction-coded; b) determining Whether the current mac 
roblock is in an 8x8 mode if it is determined at the step a) 
that the current macroblock has been motion prediction 
coded; and c) storing motion vectors of an upper right block, 
loWer left block and loWer right block of the current mac 
roblock in a left motion vector memory, upper left motion 
vector memory and upper right motion vector memory, 
respectively, if it is determined at the step b) that the current 
macroblock is in the 8x8 mode. 

[0020] In accordance With yet another aspect of the 
present invention, there is provided a motion vector predic 
tion apparatus comprising a motion vector decoder for 
receiving a motion vector bit stream and decoding motion 
vector differences from the received bit stream; a left motion 
vector memory for storing a motion vector of an upper right 
block in a current macroblock; an upper motion vector 
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memory for storing motion vectors of a loWer left block and 
loWer right block in the current macroblock; a predicted 
motion vector detector for receiving motion vectors of 
blocks surrounding the current macroblock from the left and 
upper motion vector memories and motion vectors of blocks 
in the current macroblock from the motion vector decoder 
and obtaining predicted motion vectors on the basis of the 
received motion vectors; and an adder for adding the motion 
vector differences decoded by the motion vector decoder to 
the predicted motion vectors obtained by the predicted 
motion vector detector, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and other objects, features and advan 
tages of the present invention Will be more clearly under 
stood from the folloWing detailed description taken in con 
junction With the accompanying draWings, in Which: 

[0022] FIG. 1 is a block diagram schematically shoWing 
the construction of a conventional digital video compression 
coding system; 

[0023] FIG. 2 is a block diagram schematically shoWing 
the construction of a conventional digital video compression 
decoding system; 

[0024] FIG. 3 is a vieW illustrating motion vectors of 
blocks around a macroblock to be currently coded, When the 
current macroblock is in a 16x16 mode; 

[0025] FIGS. 4a to 4d are vieWs illustrating motion vec 
tors of blocks around a macroblock to be currently coded, 
When the current macroblock is in an 8x8 mode; 

[0026] FIG. 5 is a vieW illustrating the principle of a 
method and apparatus for updating motion vector memories 
in accordance With the present invention; 

[0027] FIG. 6 is a ?oWchart illustrating a motion vector 
prediction method in accordance With the present invention; 
and 

[0028] FIG. 7 is a block diagram shoWing the construction 
of a motion vector predictor in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] Terms and abbreviations used in the speci?cation 
can be de?ned as folloWs before describing the present 
invention in detail. 

[0030] The “image” is a term used in a broad sense in the 
speci?cation, Which signi?es both a digital still image and 
digital moving image. Also, the “moving image” and 
“video” are terms compatible With each other in the speci 
?cation. 

[0031] The reference character “MED( )” denotes a func 
tion for extracting the median value of elements in paren 
theses. For example, MED(1, 3, 7)=3. 

[0032] The reference character “MVP” denotes a pre 
dicted motion vector obtained on the basis of the surround 
ing macroblocks. 

[0033] The reference character “MVn (n=1, 2, 3 and 4)” 
denotes an nth block in a current macroblock. Namely, MV1 
denotes an upper left block in the current macroblock, MV2 
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denotes an upper right block in the current macroblock, 
MV3 denotes a loWer left block in the current macroblock 
and MV4 denotes a loWer right block in the current mac 
roblock. 

[0034] The reference character “MVa” denotes a motion 
vector referenced in a block positioned at the left-hand side 
of a current macroblock or block. 

[0035] The reference character “MVb” denotes a motion 
vector referenced in a block positioned above a current 
macroblock or block. 

[0036] The reference character “MVc” denotes a motion 
vector referenced in a block positioned above the right-hand 
side of a current macroblock or block. 

[0037] The reference character “MVD” denotes a motion 
vector difference. 

[0038] Noticeably, a digital video decoding system is 
adapted to receive an image bit stream transmitted from a 
video compression coding system and reconstruct the same 
image as that in the coding system using the same motion 
vector prediction method as that in the coding system. In this 
regard, a motion vector memory updating method and 
apparatus of the present invention can be applied to both the 
coding and decoding methods and systems. 

[0039] As stated previously, the variable length coding 
operation is performed to increase the coding efficiency in 
coding a motion vector in the video compression coding/ 
decoding system. The motion vector can be efficiently coded 
as long as it approximates a Zero vector, frequently occurring 
due to characteristics of the variable length coding. Gener 
ally, motion vectors of adjacent blocks or macroblocks in a 
frame have similar characteristics. In this regard, the coding 
efficiency can be increased by variable length coding a value 
of a current motion vector relative to adjacent motion 
vectors, namely, a prediction error of the current motion 
vector, rather than directly variable length coding the current 
motion vector. The reason is that the prediction error is a 
value approximating 0. 

[0040] In a currently most Widely used motion vector 
prediction method, a predicted motion vector is obtained on 
the basis of the median value of motion vectors of macrob 
locks or blocks adjacent to a current block or macroblock. 
The median value is obtained by considering a transversal 
motion value and longitudinal motion value of each motion 
vector, respectively. 

[0041] In an existing motion vector prediction method and 
apparatus, three surrounding blocks are referenced for pre 
diction of a current motion vector. The three surrounding 
blocks are different in position according to macroblock-unit 
motion vector prediction and block-unit motion vector pre 
diction. Herein, motion vectors of the three adjacent blocks 
are expressed as MVa, MVb and MVc, respectively. For the 
macroblock-unit motion vector prediction, the median value 
of the motion vectors MVa, MVb and MVc is obtained as a 
predicted motion vector by referencing motion vectors of 
adjacent blocks, as shoWn in FIG. 3. For the block-unit 
motion vector prediction, the median value of the motion 
vectors MVa, MVb and MVc is obtained as a predicted 
motion vector by referencing motion vectors of adjacent 
blocks and motion vectors of blocks in the same macrob 
lock, as shoWn in FIG. 4. 
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[0042] In a coding method and system, after a predicted 
motion vector is obtained in the above manner, a motion 
vector difference (MVD), Which is a difference betWeen the 
actual motion vector and the predicted motion vector, is 
variable length coded and transmitted to a receiver. In a 
decoding method and system, a predicted motion vector is 
added to a motion vector difference decoded by a variable 
length decoder and the resulting motion-vector is actually 
used for motion compensation. 

[0043] Amotion vector, Which is generated With respect to 
each block, must be stored in a motion vector memory for 
motion prediction of the next block. As stated previously, 
one motion vector per macroblock is generated for the 
macroblock-unit (16x16) motion prediction and four motion 
vectors per macroblock are generated for the block-unit 
(8x8) motion prediction. Motion vectors are stored in 
memories on a block basis. In the case Where a macroblock 
Whose motion vector is to be stored is motion-predicted in 
a 16x16 mode, motion vectors of four blocks constituting 
the macroblock are considered to be the same. 

[0044] FIG. 5 is a vieW illustrating the principle of a 
method and apparatus for updating motion vector memories 
in accordance With the present invention. As shoWn in this 
draWing, the motion vector memory updating apparatus of 
the present invention comprises a left motion vector memory 
15 for storing a motion vector of an upper right block MV2 
in a current macroblock, and an upper motion vector 
memory 25 for storing motion vectors of a loWer left block 
MV3 and loWer right block MV4 in the current macroblock. 
The left motion vector memory 15 includes a storage unit 
MVL for storing one motion vector, and the upper motion 
vector memory 25 includes storage units MV[O], . . . , 

MV[2N-1] for storing 2N motion vectors in consideration 
of a situation that the upper part of a frame is siZed With N 
macroblocks in the horiZontal direction and each of the 
macroblocks is in an 8x8 mode. In this regard, the motion 
vector memory updating apparatus of the present invention 
requires motion vector memories capable of storing 2N+1 
motion vectors under the condition that a frame is composed 
of N macroblocks in the horiZontal direction. 

[0045] Next, the motion vector memory updating method 
of the present invention Will be described With reference to 
FIG. 5. For the updating of motion vector memories, a 
motion vector of an upper right block (MV2 in FIG. 5) in 
a current macroblock is stored in the left motion vector 
memory MVL 15 and then referenced for the prediction of a 
motion of the subsequent macroblock (right macroblock). 
Motion vectors of a loWer left block (MV3 in FIG. 5) and 
loWer right block (MV4 in FIG. 5) in the current macrob 
lock are stored in the upper motion vector memory 25 and 
then referenced for prediction of a motion vector of a 
macroblock of the next roW. For example, for a macroblock 
of the nth column on the frame, a motion vector of a loWer 
left block MV3 is stored in a motion vector memory MV[2n] 
and a motion vector of a loWer right block MV4 is stored in 
a motion vector memory MV[2n+1]. Accordingly, in the 
present invention, only three motion vector memories MVL, 
MV[2n] and MV[2n+1] are updated Whenever a macroblock 
of the nth column is processed. 

[0046] FIG. 6 is a ?oWchart illustrating a motion vector 
prediction method to Which the motion vector memory 
updating method of the present invention is applied for 
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video decoding. In the preferred embodiment of the present 
invention, the motion vector prediction method is performed 
to predict a motion vector of a current macroblock posi 
tioned on the nth column of a frame, as an example. 

[0047] For motion vector prediction by the present 
method, at the ?rst step S1, a determination is made as to 
Whether the current macroblock has been motion prediction 
coded. The second step S2 is performed if the current 
macroblock has been motion prediction-coded, and, other 
Wise, the ninth step S9 is performed. For a general video 
coding technique, the motion prediction coding method is 
used together With an intra coding method provided against 
inaccurate motion prediction. In the intra coding method, a 
motion vector need not be transmitted because the motion 
information-based prediction operation is not performed. 
Further, a motion vector need not be transmitted if it is a Zero 
vector. The motion prediction coding at the above ?rst step 
S1 signi?es that a motion vector is transmitted. This infor 
mation of the current macroblock is transmitted as overhead 
information, Which is decoded by a decoder. 

[0048] At the second step S2, a determination is made as 
to Whether the current macroblock is in the 16x16 mode or 
in the 8x8 mode. This determination is made on the basis of 
overhead information Which is received and decoded into 
mode information. 

[0049] At the third step S3, four motion vector differences 
are received if it is determined at the above second step S2 
that the current macroblock is in the 8x8 mode. A variable 
length decoder in a decoding system receives those motion 
vector differences. 

[0050] At the fourth step S4, a motion vector of an upper 
left block in the current macroblock is predicted and the 
actual motion vector of the upper left block is obtained on 
the basis of the predicted motion vector. It should be noted 
herein that the obtaining of a predicted motion vector MVP 
is not limited to a particular method. For eXample, a pre 
dicted motion vector MVPl may be determined to be the 
median value of motion vectors of three macroblocks, or 
left, upper and upper right macroblocks, surrounding a 
macroblock to be currently coded, as in the beloW equation 
1. A motion vector MV1 is obtained by adding a motion 
vector difference MVD1 to the predicted motion vector 
MVP1. 

MVP] : MED(MVL, MV[2n], MV[Zn + 2]) [Equation 1] 

MV] : MVD+ MVP] 

[0051] At the ?fth step S5, a predicted motion vector 
MVP2 of an upper right block in the current macroblock is 
obtained and a motion vector MV2 of the upper right block 
is then obtained on the basis of the predicted motion vector 
MVP2, as in the beloW equation 2. 

Oct. 18, 2001 

[0052] At the siXth step S6, a predicted motion vector 
MVP3 of a loWer left block in the current macroblock is 
obtained and a motion vector MV3 of the loWer left block is 
then obtained on the basis of the predicted motion vector 
MVP3, as in the beloW equation 3. 

MVP3 : MED(MV[2n — 1], MV], MV2) [Equation 3] 

[0053] At the seventh step S7, a predicted motion vector 
MVP4 of a loWer right block in the current macroblock is 
obtained and a motion vector MV4 of the loWer right block 
is then obtained on the basis of the predicted motion vector 
MVP4, as in the beloW equation 4. 

MVP4: MED(MV1, MV2, MV3) (Equation 4] 

[0054] At the eighth step S8, motion vector memories are 
updated as in the beloW equation 5 and the process for the 
current macroblock is then ended. In detail, the motion 
vector memory updating operation is performed by storing 
the motion vector of the upper right block MV2 in the 
current macroblock in the left motion vector memory MVL 
and the motion vectors of the loWer left block MV3 and 
loWer right block MV4 in the current macroblock in the 
upper motion vector memories MV[2n] and MV[2n+1], 
respectively. In order to perform the motion vector memory 
updating operation in this manner, the left motion vector 
memory 15 must include one motion vector memory and the 
upper motion vector memory 25 must include the same 
number of motion vector memories as that of blocks hori 
Zontally arranged in a frame. 

MVL : MV2 [Equation 5] 

[0055] On the other hand, at the ninth step S9, in the case 
Where it is determined at the above ?rst step S1 that the 
current macroblock has not been motion prediction-coded, 
all the motion vector memories MVL, MV[2n] and MV[2n+ 
1] are set to 0 (Zero vector) and the process for the current 
macroblock is ended. 

[0056] At the tenth step S10, one motion vector difference 
is received if it is determined at the above second step S2 
that the current macroblock is not in the 8x8 mode. This 
motion vector difference is received by the variable length 
decoder in the decoding system. 

[0057] At the eleventh step S11, a motion vector of each 
block in the current macroblock is predicted and the actual 
motion vector of each block is obtained on the basis of the 
predicted motion vector. It should be noted herein that the 
obtaining of a predicted motion vector is not limited to a 
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particular method. For example, a predicted motion vector 
may be determined to be the median value of motion vectors 
of macroblocks surrounding a current macroblock as in the 
below equation 6. 

MVP : MED(MVL, MV[2n], MV[2n + 2]) [Equation 6] 

[0058] Finally, at the tWelfth step S12, the motion vector 
memory updating operation is performed by storing the 
actual motion vector of the current macroblock obtained at 
the above eleventh step S11 in all of the left motion vector 
memory, upper left motion vector memory and upper right 
motion vector memory, as in the beloW equation 7. Then, the 
process for the current macroblock is ended. 

M I/[2n]=MV[2n+1]=MVL=MV [Equation 7] 
[0059] The motion vector memory updating method 
described above With reference to FIG. 6 is applied to the 
digital video decoding method. Further, this updating 
method may be applied to a digital video coding method if 
it is subjected to some modi?cation. In the video decoding 
method, a motion vector difference is decoded from a 
received motion vector difference bit stream, a predicted 
motion vector is obtained and the actual motion vector is 
decoded by adding these tWo values. After the motion vector 
is decoded, it is stored in a motion vector memory in an 
appropriate manner. HoWever, in the coding method, a 
motion vector to be stored in a motion vector memory need 
not be subjected to such a decoding process as in the 
decoding method because it is already knoWn. As a result, 
only the motion prediction coding operation is performed to 
obtain a motion vector difference to be variable length 
coded. 

[0060] A description Will hereinafter be given of a motion 
vector prediction method in the case Where the motion 
vector memory updating method of the present invention is 
applied to the video compression coding method. For video 
coding, a motion vector of a current macroblock positioned 
on the nth column of a frame is predicted in the folloWing 
manner. First, a determination is made as to Whether the 
current macroblock has been motion prediction-coded. 
Then, a determination is made as to Whether the current 
macroblock is in an 8x8 mode if the current macroblock has 
been motion prediction-coded. If the current macroblock is 
in the 8x8 mode, the motion vector memory updating 
operation is performed by storing motion vectors of an upper 
right block, loWer left block and loWer right block of the 
current macroblock in a left motion vector memory, upper 
left motion vector memory and upper right motion vector 
memory, respectively. Then, the process for the current 
macroblock is ended. 

[0061] On the other hand, if it is determined that the 
current macroblock has not been motion prediction-coded, a 
Zero vector is stored in a motion vector memory associated 
With the current macroblock and the process for the current 
macroblock is then ended. 

[0062] In the case Where it is determined that the current 
macroblock is not in the 8x8 mode, a motion vector of the 
macroblock is stored in all of the left motion vector memory, 
upper left motion vector memory and upper right motion 
vector memory. 
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[0063] FIG. 7 is a block diagram shoWing the construction 
of a motion vector predictor in accordance With the present 
invention. As shoWn in this draWing, the motion vector 
predictor comprises a motion vector decoder 71 for receiv 
ing a motion vector bit stream and decoding motion vector 
differences MVD from the received bit stream, a left motion 
vector memory 72 for storing a motion vector MV2 of an 
upper right block in a current macroblock, an upper motion 
vector memory 73 for storing motion vectors MV3 and MV4 
of a loWer left block and loWer right block in the current 
macroblock, a predicted motion vector detector 74 for 
receiving motion vectors of blocks surrounding the current 
macroblock from the left and upper motion vector memories 
72 and 73 and motion vectors of blocks in the current 
macroblock from the motion vector decoder 71 and obtain 
ing predicted motion vectors on the basis of the received 
motion vectors, and an adder 75 for adding the motion 
vector differences decoded by the motion vector decoder 71 
to the predicted motion vectors obtained by the predicted 
motion vector detector 74, respectively. 

[0064] The operation of the motion vector predictor With 
the above-stated construction in accordance With the present 
invention Will hereinafter be described in detail. 

[0065] First, the motion vector decoder 71 receives a 
motion vector bit stream and extracts motion vector differ 
ences MVD from the received bit stream. The left motion 
vector memory 72 stores a motion vector MV2 of an upper 
right block in a current macroblock. The left motion vector 
memory 72 preferably includes one motion vector memory 
for storing one motion vector. The upper motion vector 
memory 73 stores motion vectors MV3 and MV4 of a loWer 
left block and loWer right block in the current macroblock. 
The upper motion vector memory 73 preferably includes the 
same number of motion vector memories as that of blocks 
horiZontally arranged in a frame. 

[0066] The predicted motion vector detector 74 receives 
motion vectors MV of blocks surrounding the current mac 
roblock from the left and upper motion vector memories 72 
and 73 and motion vectors of blocks in the current macrob 
lock from the motion vector decoder 71 and obtains pre 
dicted motion vectors MVP on the basis of the received 
motion vectors. Although not limited to a speci?c method, 
the predicted motion vector detector 74 determines the 
median value of the received motion vectors as each pre 
dicted motion vector MVP. The adder 75 adds the motion 
vector differences MVD decoded by the motion vector 
decoder 71 to the predicted motion vectors MVP obtained by 
the predicted motion vector detector 74, respectively, and 
outputs the resultant values as the actual motion vectors MV. 
Then, a motion compensator (not shoWn in FIG. 7) in the 
video compression decoding system performs a motion 
compensation operation using each motion vector MV from 
the adder 75. 

[0067] As apparent from the above description, the present 
invention provides a method and apparatus for updating 
motion vector memories Wherein, for a frame composed of 
N macroblocks in the horiZontal direction, only (2N+1) 
motion vector memories are used to store all motion vectors 
necessary to motion prediction, and only three memories per 
macroblock are used to update motion vectors, thereby 
reducing the siZe of a circuitry, the amount of computation 
and the amount of poWer consumed. Therefore, the present 
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invention is signi?cantly effective in implementing a loW 
poWer video codec essential to mobile communication ter 
minals. 

[0068] Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art Will appreciate that various modi? 
cations, additions and substitutions are possible, Without 
departing from the scope and spirit of the invention as 
disclosed in the accompanying claims. 

What is claimed is: 
1. A method for updating motion vector memories for 

prediction of motion vectors, comprising the steps of: 

a) storing a motion vector of an upper right block in a 
current macroblock in a left motion vector memory; 
and 

b) storing motion vectors of a loWer left block and loWer 
right block in the current macroblock in an upper 
motion vector memory. 

2. The method as set forth in claim 1, Wherein said left 
motion vector memory includes one motion vector memory. 

3. The method as set forth in claim 1, Wherein said upper 
motion vector memory includes the same number of motion 
vector memories as that of blocks horiZontally arranged in a 
frame. 

4. A motion vector memory updating apparatus compris 
mg: 

a left motion vector memory for storing a motion vector 
of an upper right block in a current macroblock; and 

an upper motion vector memory for storing motion vec 
tors of a loWer left block and loWer right block in the 
current macroblock. 

5. The motion vector memory updating apparatus as set 
forth in claim 4, Wherein said left motion vector memory 
includes one motion vector memory and said upper motion 
vector memory includes the same number of motion vector 
memories as that of blocks horiZontally arranged in a frame. 

6. A method for predicting motion vectors for digital 
video decoding, comprising the steps of: 

a) determining Whether a current macroblock has been 
motion prediction-coded; 

b) determining Whether the current macroblock is in an 
8x8 mode if it is determined at said step a) that said 
current macroblock has been motion prediction-coded; 

c) receiving four motion vector differences if it is deter 
mined at said step b) that said current macroblock is in 
the 8x8 mode; 

d) predicting a motion vector of an upper left block of said 
current macroblock and obtaining an actual motion 
vector of said upper left block on the basis of the 
predicted motion vector and a corresponding one of 
said four motion vector differences; 

e) predicting a motion vector of an upper right block of 
said current macroblock and obtaining an actual motion 
vector of said upper right block on the basis of the 
predicted motion vector and a corresponding one of 
said four motion vector differences; 

f) predicting a motion vector of a loWer left block of said 
current macroblock and obtaining an actual motion 
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vector of said loWer left block on the basis of the 
predicted motion vector and a corresponding one of 
said four motion vector differences; 

g) predicting a motion vector of a loWer right block of said 
current macroblock and obtaining an actual motion 
vector of said loWer right block on the basis of the 
predicted motion vector and a corresponding one of 
said four motion vector differences; and 

h) storing the obtained motion vectors of said upper right 
block, loWer left block and loWer right block in a left 
motion vector memory, upper left motion vector 
memory and upper right motion vector memory, 
respectively. 

7. The method as set forth in claim 6, further comprising 
the step of: 

i) storing a Zero vector in a motion vector memory 
associated With said current macroblock if it is deter 
mined at said step a) that said current macroblock has 
not been motion prediction-coded. 

8. The method as set forth in claim 6, further comprising 
the steps of: 

i) receiving one motion vector difference if it is deter 
mined at said step b) that said current macroblock is not 
in the 8x8 mode; 

predicting a motion vector of said current macroblock 
and obtaining an actual motion vector of said current 
macroblock on the basis of the predicted motion vector 
and said one motion vector difference; and 

k) storing the obtained motion vector of said macroblock 
in all of said left motion vector memory, upper left 
motion vector memory and upper right motion vector 
memory. 

9. The method as set forth in claim 6, Wherein said upper 
motion vector memories include the same number of motion 
vector memories as that of blocks horiZontally arranged in a 
frame. 

10. The method as set forth in claim 6, Wherein said left 
motion vector memory includes one motion vector memory. 

11. The method as set forth in claim 6, Wherein each of 
said predicted motion vectors is determined to be a median 
value of motion vectors of macroblocks or blocks surround 
ing said current macroblock. 

12. A method for predicting motion vectors for digital 
video coding, comprising the steps of: 

a) determining Whether a current macroblock has been 
motion prediction-coded; 

b) determining Whether the current macroblock is in an 
8x8 mode if it is determined at said step a) that said 
current macroblock has been motion prediction-coded; 
and 

c) storing motion vectors of an upper right block, loWer 
left block and loWer right block of said current mac 
roblock in a left motion vector memory, upper left 
motion vector memory and upper right motion vector 
memory, respectively, if it is determined at said step b) 
that said current macroblock is in the 8x8 mode. 
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13. The method as set forth in claim 12, further compris 
ing the step of: 

d) storing a Zero vector in a motion vector memory 
associated With said current macroblock if it is deter 
mined at said step a) that said current macroblock has 
not been motion prediction-coded. 

14. The method as set forth in claim 12, further compris 
ing the step of: 

d) storing a motion vector of said macroblock in all of said 
left motion vector memory, upper left motion vector 
memory and upper right motion vector memory if it is 
determined at said step b) that said current macroblock 
is not in the 8x8 mode. 

15. The method as set forth in claim 12, Wherein said 
upper motion vector memories include the same number of 
motion vector memories as that of blocks horiZontally 
arranged in a frame. 

16. The method as set forth in claim 12, Wherein said left 
motion vector memory includes one motion vector memory. 

17. A motion vector prediction apparatus comprising: 

a motion vector decoder for receiving a motion vector bit 

stream and decoding motion vector differences from 
the received bit stream; 

a left motion vector memory for storing a motion vector 
of an upper right block in a current macroblock; 
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an upper motion vector memory for storing motion vec 
tors of a loWer left block and loWer right block in the 
current macroblock; 

a predicted motion vector detector for receiving motion 
vectors of blocks surrounding said current macroblock 
from said left and upper motion vector memories and 
motion vectors of blocks in said current macroblock 
from said motion vector decoder and obtaining pre 
dicted motion vectors on the basis of the received 
motion vectors; and 

an adder for adding said motion vector differences 
decoded by said motion vector decoder to said pre 
dicted motion vectors obtained by said predicted 
motion vector detector, respectively. 

18. The motion vector prediction apparatus as set forth in 
claim 17, Wherein said upper motion vector memory 
includes the same number of motion vector memories as that 
of blocks horiZontally arranged in a frame. 

19. The motion vector prediction apparatus as set forth in 
claim 17, Wherein said left motion vector memory includes 
one motion vector memory. 

20. The motion vector prediction apparatus as set forth in 
claim 17, Wherein said predicted motion vector detector is 
adapted to determine a median value of motion vectors of 
macroblocks or blocks surrounding said current macroblock 
as each of said predicted motion vectors. 

* * * * * 


